Glucosylceramide accumulation is not confined to the lysosome in fibroblasts from patients with Gaucher disease.
Gaucher disease (GD) is an inborn error of glycosphingolipid metabolism resulting from a deficiency of the lysosomal enzyme beta-glucosidase leading to the accumulation of glucosylceramide (GC) in lysosomes of affected cells. In order to determine the effect of GC accumulation on intracellular lipid content in fibroblasts from patients with GD, we measured individual species of ceramide, di- and trihexosylceramide, sphingomyelin, phosphatidylcholine, phosphatidylinositol and phosphatidylglycerol using electrospray ionisation-tandem mass spectrometry. The different subspecies of each lipid class correlated with each other and were summed to give total lipid concentrations. In addition to GC, we also noted secondary elevations in other lipids, especially in type 2 GD. Sub-cellular fractionation showed that GC was not confined to the lysosome but increased throughout the cell. The sequelae of extra-lysosomal accumulation may have implications in the pathogenic mechanisms of GD by interaction with biochemical and metabolic pathways located outside the lysosome. The elevation of ceramide in confluent type 2 GD fibroblasts redistributed from its primary site of accumulation in the lysosome to the endosomal region at four-weeks post-confluence. The accumulation of lipids in the endosome and lysosome suggests both impaired trafficking of lipids and reduced capacity of the lysosome to degrade lipids.